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154a Sunday, February 8, 2015unwarranted) assumption that only persistent and not transient INa contributes
to Naþ-loading and thence to discharge energetics. Even at their highest
discharge frequencies, electrocytes produce full amplitude APs driven by tran-
sient INa. To make the accounting of electrocyte ion homeostasis robust, we
describe contributions from the V-dependent Na-conductance with as much
precision as is practicable.
766-Pos Board B546
The Mechanism of Inhibition of Necrosis by Humanin Derivatives: A
Potential Treatment for Ischemia and Related Diseases
Aviv Cohen1, Jenny Lerner-Yardeni1, David Meridor1, Moreno Zamai2,3,
Valeria R. Caiolfa2,3, Roni Kasher4, Ilana Nathan5,6, Abraham H. Parola1,7.
1Chemistry, Ben Gurion University of the Negev, Beer Sheva, Israel, 2San
Raffaele Scientific Institute, Milan, Italy, 3Microscopy and Dynamic Imaging
unit, National Center for Cardiovascular Research, Madrid, Spain,
4Department of Desalination and Water Treatment, Ben Gurion University of
the Negev, Sde-Boqer, Israel, 5Department of Clinical Biochemistry and
Pharmacology, Ben Gurion University of the Negev, Beer Sheva, Israel,
6Institute of Hematology, Soroka University Medical Center, Be’er - Sheva,
Israel, 7Shanghai New York University, Shanghai, China.
In the past, necrosis, which is associated with many diseases was considered
to be an uncontrolled process; however, recent data support the notion that
necrosis is a regulated process, yet, the only available treatment for necrosis
is applying high oxygen pressure. Humanin (HN) is a 24-amino acid
peptide, known for its anti-apoptotic activity, especially against neuronal
cell death by Alzheimer insults. Recent studies showed that HN has other
protective actions such as in myocardial ischemia, atherosclerosis and more;
most of the activities were related to anti-apoptotic action. HN was also
shown to increase cellular ATP levels. Our study reveals that, in
addition to their anti-apoptotic activities, HN and some of its peptide deriva-
tives exhibits a protective effect against necrotic insults in neuronal cell
lines (PC-12 and NSC-34). Additionally, we found that HN affects ATP
levels in cells undergoing necrosis, and interacts directly with mitochon-
drial ATP synthase enhancing its activity. Results obtained by fluorescence
lifetime imaging microscopy (FLIM) and super-resolution microscopy with
fluorescein-labeled HN, support the aforementioned findings. Furthermore,
in vivo studies in traumatic brain injury on C57BL/6J mice, show a protective
effect of HN, as demonstrated by improved motor performance and by MRI
study done in a 1 Tesla small animals device. Thus, the present study may
reveal a novel anti-necrotic mechanism of action of HN and its derivatives,
and provide a new strategy for potential therapeutic treatment of ischemic
states.
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Synaptic transmission requires that vesicles filled with neurotransmitter mole-
cules be docked to the plasma membrane by the SNARE protein complex. The
SNARE complex applies attractive forces to overcome the long-range repul-
sion between the vesicle and membrane. To understand how the balance be-
tween the attractive and repulsive forces defines the equilibrium docked state
we have developed a model that combines the mechanics of vesicle/membrane
deformation with a new coarse-grained model of the SNARE complex. The
coarse-grained model of the SNARE complex is calibrated by comparison
with all-atom molecular dynamics simulations as well as by force measure-
ments in laser tweezer experiments. The model for vesicle/membrane interac-
tions includes the forces produced by membrane deformation and electrostatic
repulsion. Combining these two parts, the coarse-grained model of the
SNARE complex with membrane mechanics and electrostatics, we evaluate
the number of the SNARE complexes needed to maintain the equilibrium
docked state. We find that a single SNARE complex is able to bring a typical
synaptic vesicle to within a distance of about 2.5-3.5 nm from the membrane,
which may be sufficient to trigger fusion. Further addition of SNARE com-
plexes shortens this distance to 1.5-2.0 nm, but addition of more than six
SNAREs actually increases it. Thus, our results indicate that 3-6 SNARE com-
plexes work most efficiently to stabilize the docking process, and that synaptic
vesicles and the membrane in a docked pre-fusion state are separated by
approximately 1.5-2 nm.768-Pos Board B548
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Organization and maintenance of neurotransmitter receptor assemblies, key for
efficient synaptic transmission, rely on an adequate balance of synthesis, deliv-
ery to and removal from the cell membrane. We are studying the supramolec-
ular organization, dynamics and trafficking of neuronal and muscle-type
nicotinic acetylcholine receptors (nAChRs) using a combination of ensemble
averaging methods and single-molecule experimental techniques. STED and
GSDIM microscopies (two forms of nanoscopy) of fixed specimens of a clonal
cell line expressing muscle-type AChR disclosed diffraction barrier-breaking
light microscopy images of ~55 nm cell-surface particles (‘‘nanoclusters’’)
which increase in size upon ligation. Live cell imaging has enabled the visual-
ization of particles in real time, and single-particle tracking together with clus-
ter analysis reveals the motional regimes and modes or supramolecular
assembly of nAChR nanoclusters. The neutral lipid cholesterol and cortical
actin dynamics act synergically to modulate the supramolecular organization
and dynamics of nAChRs at the cell surface.
Research quoted here was supported by grant PICT 2011-0604 from the Argen-
tinian Ministry for Science, Technology and Productive Innovation to F.J.B.
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The Human Cannabinoid receptor interacting protein (CRIP1b), a novel pro-
tein, is encoded by Cnrip gene loacted on chromosome number 2. CRIP1b is
involved in modulation of CB1 cannabinoid receptor’s cellular localization
and signal transduction but its structure and function remains uncharacterized.
The present study has been aimed at investigating three dimensional structure
in an effort to provide clues to CRIP1b function. An ab initio modeling
approach for prediction of CRIP1a structure has been applied since CRIP1b
protein does not share any significant sequence homology to other proteins.
The best model obtained from modelling studies for CRIP1b has a compact
structure of beta sheets along with a small helix and loops, which is supported
by zDOPE score, secondary structure data, Ramachandram plot, and other vali-
dation methods. Since CRIP1b protein interacts with the last nine amino acids
of the C-terminus of the human CB1 Cannabinoid receptor, the interactions be-
tween CRIP1b and a CB1 distal C-terminus nine-mer peptide were studied by
performing molecular docking. The best model obtained was docked with CB1
C-terminal peptide, followed by molecular dynamics simulations to investigate
binding and relative stability between CB1 and CRIP1a. Molecular docking re-
vealed the involvements of a few hydrogen bonds in binding pocket of CRIP1b.
Further the entire complex was optimized by 20 ns MD simulation with Gro-
macs4.5.5 and the rearrangements of hydrogen bonds leading to structural
changes. The relationship between Cannabinoid receptor isoform one (CB1)
and CRIP1b have potential to play significant roles in pain management, addic-
tion, cardiovascular diseases, diabetes, and neurodegenerative disorders.
770-Pos Board B550
Physical and Topological Constraints on Growth in Human Brain
Networks
Andrew M. Maguire1, Danielle S. Bassett2, Ann M. Hermundstad1.
1Physics and Astronomy, University of Pennsylvania, Philadelphia, PA,
USA, 2Bioengineering, University of Pennsylvania, Philadelphia, PA, USA.
NoninvasiveMRI technology enables the mapping of white matter connectivity
between cortical regions in the human brain. Graph theoretic analysis has shown
the organization of this structural brain network facilitates certain functional
properties, such as robust and efficient transfer of information between brain re-
gions. What are the generative mechanisms of such a network? To address this,
we analyze a broad range of synthetic networks produced by simple growth
rules, and we compare these networks both qualitatively and quantitatively to
the brain.We consider a growthmodel in which a set of three parameters govern
the tendency of nodes to form connections with one another. These generated
networks are analyzed in terms of direct measures of connectivity, such as the
length and number of network connections, as well as higher-order graph met-
rics, such as hierarchy and clustering, that relate to efficient information transfer
and resistance to random errors. We find that different sets of input parameters
can greatly affect the final structure of the network, with only some subsets of
parameter values creating brain-like networks. This shows that very similar
growth rules can produce a diverse set of network structures. In ongoing
work, we are investigating the role of known biophysical constraints, such as
